NOTE
The rumen is a complex, open ecosystem which is inhabited by a diverse, dense and competitive microbial community. Recent studies indicate that the diversity of this community is higher than was previously thought (Krause & Russell, 1996 ; Ramsak et al., 2000 ; Whitford et al., 1998) . An understanding of the factors that affect the ecology of bacteria in the rumen environment is limited (Hobson, 1997) . A more complete understanding of the structure and ecology of the rumen microbial community is essential if attempts to manipulate rumen fermentation are to succeed in improving ruminant production systems (Hobson, 1997) . One factor which is thought to affect competition for resources between bacteria in the rumen is the production of bacteriocins (Kalmokoff et al., 1996 ; Odenyo et al., 1994) . During the course of an ongoing study to identify bacteriocin production among rumen bacteria, we identified four strains of a rumen bacterium with characteristics similar to those of Lachnospira multipara which produced a bacteriocin-like inhibitory substance (BLIS). However, further pheno- typic and phylogenetic analysis indicated that these isolates represented a previously undescribed bacterium. Based on the results of this study, we propose a new genus and species, Lachnobacterium bovis, for this bacterium. Bacterial strains YZ 87 T (l ATCC BAA-151 T l DSM 14045 T l LRC 5382 T ) and YZ 63 (l LRC 5436) were isolated from the rumen fluid (10 −& dilution) of a rumen cannulated steer. Strain YZ 140 (l LRC 5357) was isolated from the faeces (10 −$ dilution) of the same steer, while YZ 39 (l LRC 5405) was isolated from the faeces (10 −% dilution) of a second steer. The steers were fed 50 % rolled barley and 50 % chopped alfalfa ad libitum. Bacteria were isolated from rumen fluid and faecal samples as described by El-Meadaway et al. (1998) . For BLIS production, bacteria were grown in L10 broth (Caldwell & Bryant, 1966) , containing 0n2% (w\v) each of glucose, maltose, cellobiose and starch, or on plates containing L10 with 1n5 % agar, unless otherwise indicated. Cultures were grown at 39 mC in an H # :CO # (10 : 90, v\v) atmosphere. Transmission electron microscopy was carried out as described by McAllister et al. (1993) . Biochemical and physiological tests were performed using standard methods (Holdeman et al., 1977) . Enzyme activities were determined using API AN-IDENT strips (API bioMe! rieux) and repeated twice (Yanke & Cheng, 1997 
 ‡ Summed features : 1, 13 : 1cis12\14 : 0 alde\11 : 1 2OH ; 4, unknown 14n762\15 : 2\15 : 1cis7 ; 8, 17 : 1cis9\17 : 2 ; 10, 18 : 1cis11\ trans9\trans6\unknown 17n834. analysed by gas chromatography (El-Meadaway et al., 1998) and replicated four times. Long-chain cellular fatty acids were examined using the MIDI system (Paisley, 1996) , with three replicates run on each of two days. Phenotypically similar bacterial strains Lachnospira multipara ATCC 19207 T and Butyrivibrio fibrisolvens D1\ATCC 19171 T were included for comparison. The DNA composition of the type strain was determined by the DSMZ Identification Service using HPLC. Detection and characterization of BLIS has been described previously (Kalmokoff & Teather, 1997) . Pronase (protease type XIV ; Sigma) and proteinase K (Sigma) were used to determine the protease sensitivity of the BLIS.
Genomic DNA was prepared as described by Pospiech & Neumann (1995) . 16S rRNA genes (rDNA) were amplified from genomic DNA using primers FP1 (5h-AGA GTT YGA TYC TGG CT-3h) and R1492 (5h-TAC GGY TAC CTT GTT ACG ACT-3h) based on primers described by Lane (1991) . PCR reaction conditions, cloning and sequencing of PCR products were performed as previously described (Whitford et al., 1998) . Four clones were sequenced for each isolate using IRD800 labelled M13 Forward and Reverse primers (LI-COR), plus IRD800-labelled 16S rDNAspecific primers EUB338f, 519r, 926f and 1100r (Lane, 1991) . Sequences were aligned with related 16S rDNA sequences using tkDCSE (De Rijk & De Wachter, 1993) . Phylogenetic analysis was performed using a neighbour-joining method with pair-wise gap removal, the Kimura-2 correction, and evaluating 1000 bootstrap trees as implemented in the I package (Galtier et al., 1996) . The 16S rRNA\rDNA sequences were obtained from the Ribosomal Database Project (RDP) and used for phylogenetic analysis. stained weakly Gram-positive. Transmission electron microscopic examination revealed a typical Grampositive cell wall composed of a single layer surrounding the cytoplasmic membrane. Growth was flocculent in liquid culture, while colonies growing on agar media penetrated the surface with a woolly morphology. Generally non-motile, but rare motile cells were observed in old ( 72 h) liquid cultures. Under aerobic conditions the bacteria grew weakly in liquid cultures and agar stabs but not on plates. The four strains produced acid from glucose, lactose, cellobiose, sucrose, maltose, fructose and arabinose, but not pectin, mannitol, glycerol, galactose, starch, xylan, barley straw or cellulose. Only YZ 63 fermented xylose. Lactic acid (71-112 mM) was the major volatile fatty acid produced by all strains grown in glucose. Minor amounts of acetic and butyric acids were also produced (1n5-3n0 mM). All four strains gave identical enzyme activity patterns, with positive reactions for α-glucosidase, β-glucosidase and α-galactosidase, but were negative for N-acetyl-glucosaminidase, α-arabinosidase, α-fucosidase, β-galactosidase, phosphatase, arginine utilization, indole production, leucine aminopeptidase, proline aminopeptidase, pyroglutamic acid arylase, tyrosine aminopeptidase, arginine aminopeptidase, alanine aminopeptidase, histidine aminopeptidase, phenylalanine aminopeptidase and glycine aminopeptidase.
Cellular fatty acid analysis of the four strains showed similar profiles (Table 1) , but were not similar to any profiles currently contained within the MIDI anaerobic bacteria database, or to phenotypically similar species except Butyrivibrio fibrisolvens D1 T (ATCC 19171 T ). The major differences between the four strains and Butyrivibrio fibrisolvens D1 T were in the levels of 18 : 1cis11 dimethyl aldehyde and summed feature 10, which includes 18 : 1 isomers and the absence of detectable 15 and 17 carbon fatty acids in Butyrivibrio fibrisolvens D1 T (Table 1 ). The GjC content of the type strain YZ 87 T was determined to be 33n9 %. Each strain produced a protease-sensitive BLIS that was inactivated by heating at 100 mC for 15 min. The molecular mass of the BLIS from YZ 39 was estimated to be between 50 and 100 kDa, based on ultrafiltration using membranes with different molecular mass exclusion limits. YZ 87 T inhibited YZ 39 and YZ 63. All four strains produced a BLIS that inhibited growth of Lachnospira multipara ATCC 19207 T , Lactobacillus ruminis ATCC 27780 T and Lactobacillus leichmannii ATCC 4797 T . YZ 63 and YZ 87 T inhibited ' Bifidobacterium ruminale ' ATCC 25866 while YZ 63, YZ 87 T and YZ 140 inhibited a strain of Enterococcus faecium (OR21). Butyrivibrio fibrisolvens H17c, Eubacterium ruminantium ATCC 17233 T , Clostridium perfringens ATCC 13124 T , Ruminobacter amylophilus ATCC 29744 T , Megasphaera elsdenii ATCC 25940 T and Succinivibrio dextrinosolvens ATCC 19716 T were not inhibited by the BLIS.
To determine the phylogenetic positions of YZ 39, YZ 63, YZ 87 T and YZ 140, between 1428 and 1453 bases of 16S rDNA were determined for the four strains. The four sequences were identical. Analysis of the sequences indicated that this bacterium forms a distinct branch within the low GjC Gram-positive bacteria of the clostridial cluster XIVa (Fig. 1) (Collins et al., 1994) . The 16S rDNA sequences were most similar to those of Eubacterium rectale and Roseburia cecicola (both were 93 % similar). The Lachnospira multipara and Butyrivibrio fibrisolvens D1 T 16S rDNA sequences were 91n6 and 89n3 % similar to the sequences of the four strains, respectively. These results indicate that YZ 39, YZ 63, YZ 87 T and YZ 140 represent members of a new genus. Although there are no precise guidelines, it has been suggested that members of most genera have a sequence divergence of 6 % (Collins et al., 1994) . Further, E. rectale produces a mixture of end products in relatively large amounts, including lactic, butyric and acetic acids (Sneath et al., 1986) , while R. cecicola produces primarily butyric acid (Stanton & Savage, 1983) . Taken together, the new isolates appear to represent a novel bacterium, for which we propose the name Lachnobacterium bovis gen. nov., sp. nov.
Description of Lachnobacterium gen. nov.
Lachnobacterium (Lach.no.bac.tehri.um. Gr. n. lachnos woolly hair, down ; L. dim. n. bakterion a small rod ; N.L. neut. n. Lachnobacterium woolly rod, after its colonial morphology on agar).
Cells are long straight rods occurring as chains or filaments. Gram-positive and obligately anaerobic. Spores are absent. Products from glucose fermentation are primarily lactic acid with very minor amounts of acetic and butyric acid. The type species is Lachnobacterium bovis. The genus Lachnobacterium is a member of the Clostridium subphylum of Grampositive bacteria.
Description of Lachnobacterium bovis sp. nov.
Lachnobacterium bovis (bohvis. L. n. bos cow ; L. gen. n. bovis of a cow).
Cells are straight rods, 0n6-0n75i2n0-3n0 µm long, occurring as chains or filaments. Gram-positive and obligately anaerobic. Spores are absent. Generally non-motile, but rare motile cells observed in old ( 72 h) cultures. Strains grow well overnight at 39 and 42 mC, with limited growth at 27 mC and no growth at 22 or 50 mC. Strains ferment, with acid production (final pH in parentheses), glucose (5n3), lactose (5n9), cellobiose (6n1), sucrose (5n6), maltose (6n0), fructose (6n1) and arabinose (6n1). Does not grow on pectin, mannitol, glycerol, galactose, starch, xylan, barley straw or cellulose. One of four strains ferments xylose (final pH 5n8). Volatile fatty acid from glucose fermentation (55 mM) is primarily lactic acid (71-112 mM) ; very minor amounts of acetic and butyric acids (1n5-3n0 mM) are produced. Positive for α-glucosidase, β-glucosidase and α-galactosidase, but not N-acetyl-glucosaminidase, α-arabinosidase, α-fucosidase, β-galactosidase, phosphatase, arginine utilization, indole production, leucine aminopeptidase, proline aminopeptidase, pyroglutamic acid arylase, tyrosine aminopeptidase, arginine aminopeptidase, alanine aminopeptidase, histidine aminopeptidase, phenylalanine aminopeptidase or glycine aminopeptidase. Produces a temperature-sensitive bacteriocin-like inhibitory substance (BLIS). The most abundant fatty acids are 16 : 0 and isomers of 18 : 1. The GjC content of the type stain YZ 87 T is 33n9 mol%.
Member of the clostridial cluster XIVa based on phylogenetic analysis of 16S rDNA. The GenBank accession numbers for the 16S rDNA sequence of strains YZ 140, YZ 87 T , YZ 39 and YZ 63 are AF298662, AF298663, AF298664 and AF298665, respectively. Isolated from the rumen and faeces of cattle. The type strain is YZ 87 T (l ATCC BAA-151 T l DSM 14045 T l LRC 5382 T ).
